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FIG. 1A (PRIOR ART) 

3O 30 3O 

y: 17 
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ 

\ \ \ \ \ \ \ \ 
\\ \ \ \ . \ \ \ \ \ \ \ \ \ 

FIG. 1B (PRIOR ART) 
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FIG. 2A 
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FIG. 2C 
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FIG. 3(PRIOR ART) 
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METHOD OF FABRICATING COLOR 
FILTER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority under 35 U.S.C. 
§ll0(a) from Korean Patent Application No. 10-2006 
0010921, ?led on Feb. 4, 2006, in the Korean Intellectual 
Property O?ice, the disclosure of Which is incorporated 
herein in its entirety by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 
[0003] The present general inventive concept relates to a 
method of fabricating a color ?lter, and more particularly, a 
method of fabricating a color ?lter by Which color charac 
teristics can be improved. 
[0004] 2. Description of the Related Art 
[0005] Until recently, cathode ray tube (CRT) monitors 
have been usually used to display information from TVs 
(televisions) and computers. HoWever, ?at panel displays, 
such as liquid crystal displays (LCDs), plasma display 
panels (PDPs), electro-luminescence (EL) displays, light 
emitting diodes (LEDs), and ?eld emission displays (FEDs), 
are noW being used With an increase in siZes of screens. 
LCDs among these ?at panel displays are Widely used as 
desktop computer monitors, lap-top computer monitors, etc., 
because the LCDs have loW poWer consumption. 
[0006] The LCDs include a color ?lter that forms images 
of desired colors by transmitting White light modulated by a 
liquid crystal layer. The color ?lter includes an arrangement 
of a plurality of red (R), green (G), and blue (B) pixels 
formed on a transparent substrate. The color ?lter has been 
fabricated using conventional methods including a dyeing 
method, a pigment dispersion method, a printing method, an 
electrodeposition method, etc. HoWever, these conventional 
methods include a repetition of predetermined processes for 
pixels of each color, thus degrading process e?iciency and 
increasing fabrication costs. 
[0007] Accordingly, a conventional method of fabricating 
a color ?lter using an inkjet printing technique has been 
recently proposed, Which is performed more simply and 
cost-effectively as compared to other conventional methods. 
In this method, ink drops of predetermined colors, such as R, 
G, and B, are discharged into pixels on a substrate through 
noZZles of an inkjet head, thereby forming a color ?lter. 
[0008] FIGS. 1A and 1B are vieWs illustrating a conven 
tional method of fabricating a color ?lter using a conven 
tional inkjet printing technique. Referring to FIG. 1A, When 
ink droplets of predetermined colors are discharged from 
noZZles of an inkj et head (not illustrated) into pixels de?ned 
by a black matrix 20 on a substrate 10, the pixels are ?lled 
With liquid ink layers 30. Referring to FIG. 1B, When the 
liquid ink layers 30 are dried, solid ink layers 31 of the 
predetermined colors are formed Within the pixels. HoW 
ever, While the liquid ink layers 30 are drying, a variety of 
mass ?oWs occur Within the pixels according to properties of 
the black matrix 20, characteristics of the ink, a drying speed 
of the ink, etc. Accordingly, a thickness of each of the solid 
ink layers 31 Within the pixels is very non-uniform, as 
illustrated in FIG. 1B. Additionally, drying conditions of the 
pixels of the color ?lter are different according to their 
locations on the substrate, so that the solid ink layers 31 have 
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different shapes from one another. Due to the non-uniform 
thicknesses of the solid ink layers 31 Within the pixels, light 
may leak from the pixels, or a blurry image may be 
generated. Consequently, color characteristics of the color 
?lter are degraded. 

SUMMARY OF THE INVENTION 

[0009] The present general inventive concept provides a 
method of fabricating a color ?lter by Which the color 
characteristics of the color ?lter can be improved by making 
the thicknesses of ink layers formed Within pixels uniform. 
[0010] Additional aspects and advantages of the present 
general inventive concept Will be set forth in part in the 
description Which folloWs and, in part, Will be obvious from 
the description, or may be learned by practice of the general 
inventive concept. 
[0011] The foregoing and/or other aspects and utilities of 
the present general inventive concept may be achieved by 
providing a method of manufacturing a color ?lter, including 
forming a black matrix on a substrate, the black matrix 
de?ning a plurality of pixels, forming liquid ink layers 
Within the pixels and drying the liquid ink layers, penetrating 
a solvent vapor into surfaces of the dried liquid ink layers to 
form ink layers having mobile surfaces, and drying the ink 
layers having the mobile surfaces. 
[0012] The penetrating of the solvent vapor into the sur 
faces of the dried liquid ink layers may include subjecting 
the dried ink layers to the solvent vapor Within a chamber 
?lled With the solvent vapor for a predetermined period of 
time. 
[0013] The solvent of the solvent vapor may include a 
material in Which the dried ink layers are soluble. The 
material of the solvent may have an af?nity for the black 
matrix. A surface tension of the solvent may be in a range of 
about 0.01 N/m to about 0.08 N/m. 
[0014] The solvent may be at least one member selected 
from the group consisting of di(propylene glycol) methyl 
ether acetate (DPMA), propylene glycol monomethyl ether 
acetate (PGMEA), ethyle acetate, and acetone. 
[0015] The forming of the black matrix on the substrate 
may include forming a light shade layer on an upper surface 
of the substrate to have a predetermined thickness, and 
patterning the light shade layer to de?ne the plurality of 
pixels on the substrate. The liquid ink layers may be formed 
Within the pixels using an inkjet printing technique. 
[0016] The black matrix may be formed to have a height 
of about 1.5 pm on the substrate. The black matrix may be 
formed to have a Width of about 30 pm on the substrate. 
[0017] The foregoing and/or other aspects and utilities of 
the present general inventive concept may also be achieved 
by providing a method of manufacturing a color ?lter, 
including injecting ink into pixels of a matrix, drying the ink 
in the pixels, exposing surfaces of the dried ink to a solvent 
vapor to mobiliZe and normaliZe the surfaces of the dried 
ink, and drying the ink having the normaliZed surfaces to 
form ink layers having uniform thicknesses. The injecting of 
the ink may include injecting the ink into the pixels of the 
matrix using a thermal or piezoelectric ink ejecting appara 
tus. 

[0018] The foregoing and/or other aspects and utilities of 
the present general inventive concept may also be achieved 
by providing a method of manufacturing a color ?lter, 
including penetrating a solvent vapor through surfaces of 
dried ink layers located in pixels of a substrate to resolve the 
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surfaces of the dried ink layers, and drying the ink layers 
having the resolved surfaces to form ink layers having 
uniform thicknesses in the pixels. 
[0019] The foregoing and/or other aspects and utilities of 
the present general inventive concept may also be achieved 
by providing a method of manufacturing a color ?lter, 
including forming liquid ink layers in pixels of a substrate, 
drying the liquid ink layers for a ?rst predetermined period 
of time to form solid ink layers, each solid ink layer having 
a surface, exposing each of the surfaces to a solvent vapor 
for a second predetermined period of time to alloW each of 
the surfaces to mobilize and re-arrange such that the surfaces 
have an identical shape, and drying the solid ink layers 
having the identically-shaped surfaces for a third predeter 
mined period of time. The ?rst predetermined period of time 
may be longer than the third predetermined period of time. 
[0020] The foregoing and/or other aspects and utilities of 
the present general inventive concept may also be achieved 
by providing a method of manufacturing a color ?lter, 
including injecting ink into pixels of a matrix, drying the ink 
in the pixels to form solid ink layers, penetrating surfaces of 
the dried ink With a predetermined material to form mobile 
solid ink layer surfaces, and applying a predetermined 
surface tension on the mobiliZed solid ink layer surfaces to 
form uniform thicknesses of the solid ink layers. The pre 
determined material may be a solvent vapor. 
[0021] The foregoing and/or other aspects and utilities of 
the present general inventive concept may also be achieved 
by providing a method of manufacturing a color ?lter, 
including injecting ink into pixels of a matrix, drying the ink 
to form solid ink layers, resolving surfaces of the solid ink 
layers to become mobile, and re-arranging the mobile sur 
faces to have identical shapes. The re-arranging may be 
performed by controlling a pressure or a process time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] These and/or other aspects and advantages of the 
present general inventive concept Will become apparent and 
more readily appreciated from the folloWing description of 
the embodiments, taken in conjunction With the accompa 
nying draWings of Which: 
[0023] FIGS. 1A and 1B are vieWs illustrating a conven 
tional method of fabricating a color ?lter; 
[0024] FIGS. 2A through 2F are cross-sectional vieWs 
illustrating a method of fabricating a color ?lter, according 
to an embodiment of the present general inventive concept; 
[0025] FIG. 3 is a picture of the color ?lter fabricated 
using the conventional method of FIGS. 1A and 1B; and 
[0026] FIG. 4 is a picture of the color ?lter fabricated 
using the method illustrated in FIGS. 2A through 2F. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0027] Reference Will noW be made in detail to the 
embodiments of the present general inventive concept, 
examples of Which are illustrated in the accompanying 
draWings, Wherein like reference numerals refer to the like 
elements throughout. In the draWings, thicknesses of ele 
ments are exaggerated for clarity. The embodiments are 
described beloW in order to explain the present general 
inventive concept by referring to the ?gures. 
[0028] FIGS. 2A through 2D are cross-sectional vieWs 
illustrating a method of manufacturing a color ?lter, accord 
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ing to an embodiment of the present general inventive 
concept. Referring to FIG. 2A, a black matrix 120 is formed 
on a substrate 110. The substrate 110 is transparent and may 
be, for example, a glass substrate or a plastic substrate. The 
black matrix 120 may be formed by forming a light shade 
layer on the substrate 110 and patterning the light shade 
layer using a photolithographic process. More speci?cally, a 
solution of light shade material is coated on the substrate 110 
using a coating method, such as, spin coating, die coating, or 
dip coating, and then soft baked to thereby form the light 
shade layer. Thereafter, the light shade layer is exposed to 
light, developed, and patterned. Then, the patterned light 
shade layer is hard baked to thereby form the black matrix 
120. The black matrix 120 may be about 1.5 pm in height 
and about 30 pm in Width. The thus-formed black matrix 120 
de?nes a plurality of pixels 150 on the substrate 110. 

[0029] Referring to FIG. 2B, liquid ink layers 130 are 
formed Within the pixels 150. The liquid ink layers 130 may 
be formed using an inkjet printing method. In this case, the 
liquid ink layers 130 may be formed by discharging ink 
droplets of predetermined colors from noZZles of an inkjet 
head (not illustrated) into the pixels 150. 
[0030] Referring to FIG. 2C, the liquid ink layers 130 
?lled Within the pixels 150 are dried for a predetermined 
period of time. HoWever, While the liquid ink layers 130 are 
drying, mass ?oW occurs Within the pixels 150, for example, 
With a variation in drying speeds of different inks. As a 
result, solid ink layers 131 having non-uniform thicknesses 
as illustrated in FIG. 2C are formed Within the pixels 150. 
Additionally, the liquid ink layers 130 are dried under 
different conditions depending on locations of the pixels 150 
on the substrate 110, and as a result, the solid ink layers 131 
have different shapes from one another. 

[0031] Next, referring to FIG. 2D, the substrate 110 
including the solid ink layers 131 having non-uniform 
thicknesses is placed Within a chamber 160 ?lled With 
solvent vapor 170 for a predetermined period of time. The 
solvent of the solvent vapor 170 has a solubility such that the 
solid ink layers 131 are soluble therein. For example, the 
solvent may be at least one of di(propylene glycol) methyl 
ether acetate (DPMA), propylene glycol monomethyl ether 
acetate (PGMEA), ethyle acetate, and acetone. HoWever, the 
solvent is not limited to these solvent materials, and there 
fore may be formed of materials other than the above 
described materials. 
[0032] When the substrate 110 including the solid ink 
layers 131 is placed Within the chamber 160 ?lled With the 
solvent vapor 170, the solvent vapor 170 penetrates through 
surfaces of the solid ink layers 131 and resolves the surfaces 
of the solid ink layers 131. Hence, the surfaces of the solid 
ink layers 131 become mobile, resulting in solid ink layers 
132 having mobile surfaces, as illustrated in FIG. 2E. Then, 
the mobile surfaces of the solid ink layers 132 are re 
arranged into stable shapes (i.e., normalized) by surface 
energies thereof and gravity, Whereby the ink layers 132 
having mobile surfaces are formed in identical shapes Within 
the pixels 150, as illustrated in FIG. 2E. The shapes of the 
ink layers 132 vary according to a surface tension of the 
solvent. In the present embodiment, a solvent having a 
surface tension of about 0.01 to about 0.08 N/m may be 
used. The solvent may be formed of a material having an 
affinity for the black matrix 120, that is, a material having a 
small contact angle With respect to the black matrix 120. A 
pressure, processing time, etc. of the solvent vapor 170 ?lled 
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Within the chamber 160 may be optimized to form the ink 
layers 132 having identical shapes. 
[0033] Finally, the ink layers 132 having mobile surfaces 
and identical shapes are dried for a predetermined period of 
time. An amount of solvent absorbed by the ink layers 132 
is extremely small and the drying is completed in a very 
short period of time, so that little change in thicknesses of 
the ink layers 132 due to mass ?oW occurs during this 
process. Accordingly, the predetermined period of time 
during Which the liquid ink layers 130 are dried may be 
longer than the predetermined period of time during Which 
the ink layers 132 having mobile surfaces and identical 
shapes are dried. Therefore, ink layers 133 having uniform 
thicknesses are formed Within the pixels 151, as illustrated 
in FIG. 2F. 
[0034] FIG. 3 is a picture of the color ?lter fabricated 
using the conventional method of FIGS. 1A and 1B. FIG. 4 
is a picture of the color ?lter fabricated using the method 
according to the embodiment of the present general inven 
tive concept described and illustrated With reference to 
FIGS. 2A through 2F. Referring to FIGS. 3 and 4, the color 
?lter fabricated using the conventional method includes ink 
layers having non-uniform thicknesses formed Within pixels, 
While the color ?lter fabricated using the method according 
to the embodiment of the present general inventive concept 
described and illustrated With reference to FIGS. 2A through 
2F includes ink layers having relatively uniform thicknesses 
formed Within pixels. 
[0035] As described above, in a method of fabricating a 
color ?lter according to the present general inventive con 
cept, solvent vapor penetrates through surfaces of dried ink 
layers and resolves the surfaces, and the resolved ink layers 
are dried again, Whereby ink layers having uniform thick 
nesses can be formed Within pixels of the color ?lter. Thus, 
light leakage or image blurring, Which are conventional 
problems, can be reduced, resulting in an improvement of 
color characteristics of the color ?lter. 
[0036] Although a method of fabricating a color ?lter 
useable in LCDs according to embodiments of the present 
general inventive concept has been described and illustrated, 
this method can be equally applied to fabricating an organic 
light emitting layer using an inkjet printing technique use 
able in an organic light emitting diode (OLED), or fabricat 
ing an organic semiconductor using an inkjet printing tech 
nique useable in an organic thin ?lm transistor (OTFT). 
[0037] Although a feW embodiments of the present gen 
eral inventive concept have been shoWn and described, it 
Will be appreciated by those skilled in the art that changes 
may be made in these embodiments Without departing from 
the principles and spirit of the general inventive concept, the 
scope of Which is de?ned in the appended claims and their 
equivalents. 

What is claimed is: 
1. A method of manufacturing a color ?lter, comprising: 
forming a black matrix on a substrate, the black matrix 

de?ning a plurality of pixels; 
forming liquid ink layers Within the pixels and drying the 

liquid ink layers; 
penetrating a solvent vapor into surfaces of the dried 

liquid ink layers to form ink layers having mobile 
surfaces; and 

drying the ink layers having the mobile surfaces. 
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2. The method of claim 1, Wherein the penetrating of the 
solvent vapor into the surfaces of the dried liquid ink layers 
comprises: 

subjecting the dried ink layers to the solvent vapor Within 
a chamber ?lled With the solvent vapor for a predeter 
mined period of time. 

3. The method of claim 2, Wherein the solvent of the 
solvent vapor comprises a material in Which the dried ink 
layers are soluble. 

4. The method of claim 3, Wherein the material of the 
solvent has an affinity for the black matrix. 

5. The method of claim 3, Wherein a surface tension of the 
solvent is in a range of about 0.01 N/m to about 0.08 N/m. 

6. The method of claim 3, Wherein the solvent is at least 
one member selected from the group consisting of di(pro 
pylene glycol) methyl ether acetate (DPMA), propylene 
glycol monomethyl ether acetate (PGMEA), ethyle acetate, 
and acetone. 

7. The method of claim 1, Wherein the substrate is 
transparent. 

8. The method of claim 1, Wherein the forming of the 
black matrix on the substrate comprises: 

forming a light shade layer on an upper surface of the 
substrate to have a predetermined thickness; and 

patterning the light shade layer to de?ne the plurality of 
pixels on the substrate. 

9. The method of claim 1, Wherein the liquid ink layers are 
formed Within the pixels using an inkj et printing technique. 

10. The method of claim 1, Wherein the black matrix is 
formed to have a height of about 1.5 um on the substrate. 

11. The method of claim 1, Wherein the black matrix is 
formed to have a Width of about 30 pm on the substrate. 

12. A method of manufacturing a color ?lter, comprising: 
injecting ink into pixels of a matrix; 
drying the ink in the pixels; 
exposing surfaces of the dried ink to a solvent vapor to 

mobiliZe and normaliZe the surfaces of the dried ink; 
and 

drying the ink having the normalized surfaces to form ink 
layers having uniform thicknesses. 

13. The method of claim 12, Wherein the injecting of the 
ink comprises: 

injecting the ink into the pixels of the matrix using a 
thermal or pieZoelectric ink ejecting apparatus. 

14. A method of manufacturing a color ?lter, comprising: 
penetrating a solvent vapor through surfaces of dried ink 

layers located in pixels of a substrate to resolve the 
surfaces of the dried ink layers; and 

drying the ink layers having the resolved surfaces to form 
ink layers having uniform thicknesses in the pixels. 

15. A method of manufacturing a color ?lter, comprising: 
forming liquid ink layers in pixels of a substrate; 
drying the liquid ink layers for a ?rst predetermined 

period of time to form solid ink layers, each solid ink 
layer having a surface; 

exposing each of the surfaces to a solvent vapor for a 
second predetermined period of time to alloW each of 
the surfaces to mobiliZe and re-arrange such that the 
surfaces have an identical shape; and 

drying the solid ink layers having the identically-shaped 
surfaces for a third predetermined period of time. 

16. The method of claim 15, Wherein the ?rst predeter 
mined period of time is longer than the third predetermined 
period of time. 
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17. A method of manufacturing a color ?lter, comprising: 
injecting ink into pixels of a matrix; 
drying the ink in the pixels to form solid ink layers; 
penetrating surfaces of the dried ink With a predetermined 

material to form mobile solid ink layer surfaces; and 
applying a predetermined surface tension on the mobi 

liZed solid ink layer surfaces to form uniform thick 
nesses of the solid ink layers. 

18. The method of claim 17, Wherein the predetermined 
material is a solvent Vapor. 
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19. A method of manufacturing a color ?lter, comprising: 
injecting ink into pixels of a matrix; 
drying the ink to form solid ink layers; 
resolving surfaces of the solid ink layers to become 

mobile; and 
re-arranging the mobile surfaces to have identical shapes. 
20. The method of claim 19, Wherein the re-arranging is 

performed by controlling a pressure or a process time. 

* * * * * 


